SUMMARY The effect of jejunal infusion of glycochenodeoxycholic acid and glycocholic acid on small bowel transit time, fasting jejunal motility and serum bile acid concentrations was investigated in groups of five to six healthy subjects. Glycochenodeoxycholic acid at a concentration of 15 mmol/l (total amount: 5 mmol) and glycocholic acid 15 mmol/I (total amount: 5 mmol), both with lecithin 2-5 mmol/l, delayed (p<002) small bowel transit when compared with a bile acid free infusion [158-3 (12-5) 8 3)]. When bile acids were infused, serum bile acid curves were similar to those obtained after a liquid meal and the peak serum bile acid concentration occurred 33-7 (6 6) min before (p<0001) completion of small bowel transit. These observations suggest a role for endogenous bile acids in the regulation of small gut motility.
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Bile acids and bile have been claimed to have stimulatory effects on small intestinal motility and transit, but data are discordant'`and no observations are available in man. Dihydroxy bile acids have been shown to inhibit water and electrolyte absorption in the human jejunum6 and ileum7 and oral intake of chenodeoxycholic acid for dissolution of gall stones gives rise to diarrhoea in a considerable number of patients.2' The effect is thought to be because of a direct secretory action of the dihydroxy bile acid on colonic mucosa"' but an increased ileal flow and rapid small intestinal transit may be contributory factors. " The present study was designed to clarify whether bile acids affect small bowel motility and transit. Bile acids were administered in physiological amounts and in most experiments lecithin was added to the infused solutions to mimic endogenous input of bile acids which occurs in the physicochemical state of mixed micelles. The subjects were instructed to limit their meals from lunchtime on the day before each study to those foodstuffs which result in little, or no rise in breath hydrogen (rice and meat). After an overnight fast, all subjects swallowed an assembly of polyvinyl tubes weighted at the end with a double balloon containing 1 ml mercury. The assembly contained one radioopaque tube to facilitate fluoroscopic localisation. When the assembly entered the duodenum a small amount of air was injected into the terminal balloon to accelerate intubation, until the infusion port, marked by a small radio-opaque plug, was placed 10 cm beyond the duodenojejunal flexure. The balloon was then deflated and the mercury completely aspirated.
In the experiments testing GCDC 10 mmol/l±L (n=10) the tube assembly consisted of two single lumen tubes (external diameter=2 mm), one for infusion and one for balloon inflation. In the 12 experiments testing GCDC 15 mmol/l+L and GC 15 mmol/l+L a three lumen (external diameter=2 mm) tube (Dural Plastics, Australia) was added to measure jejunal intraluminal pressures at 5, 20, and 35 cm beyond the infusion port. The three manometry tubes were continuously perfused with water at 0-15 ml/min by a low compliance pneumohydraulic capillary infusion system (Mui Scientific), permitting a response time of 35 mmHg/sec. The tubes were connected to external pressure transducers (Statham p23ID) and signals recorded on a polygraph (Grass, model 7). A further polygraph channel monitored respiration through a pneumatic belt placed round subjects' chest.
When the tube assembly was in place, a cannula was inserted into a forearm vein using local anaesthetic and kept patent with heparinised saline. After one hour's rest in the experiments testing GCDC 10 mmol/l±L, and after appearance of phase 3 of a migrating motor complex (MMC) detected by the three manometry ports in the experiments testing GCDC 15 mmol/l+L and GC 15 mmol/l+L, the study started as described in Figure 1 . In one subject who did not have phase 3 MMC after four hours of recording on the first study day, GC and control study were performed starting in phase 2 without waiting for an activity front.
Solutions described above were infused at 3 ml/min using an infusion pump 
MEASUREMENT OF SERUM BILE ACIDS
Blood samples were taken at 0, 30, 60, 90, 120, 150 minutes for measurement of total bile acids in the experiments using GCDC and cholylglycine in the experiments using GC (Fig. 1) . Total bile acids were measured by direct spectrophotometry (Enzabile, Nyegaard) using an automatic analyser (Cobas Mira, Roche) with a good reproducibility (CV=4-1%; n= 10). Cholylglycine was measured using a specific radioimmunoassay (CG RIA, Abbott Diagnostics), giving a CV of 3-8% (n= 10). For (Fig. 3) . Infusion with GCDC 15 mmol/l produced decreased pressure activity during phase 2 and this reduction appeared to be more marked than that due to GC 15 mmol/l, when compared with saline [ Fig. 4 pressure activity in 30 min epochs, it is apparent that inhibition of activity by GCDC (Fig. 5) was not immediate and persisted in all subjects after the infusion ended (p<005). When 30 min epochs were sampled for the GC studies, a lower mean pressure activity of phase 2 was seen along the whole of the GC experiment compared to saline, but the difference failed to reach statistical significance in any of the epochs. Qualitative analysis of pressure records showed runs of discrete clustered contractions in three subjects during saline infusion (occupying 7.6% to 18-5% of total duration of phase 2), in no subject during GCDC infusion and in two subjects during GC infusion (occupying 11-7% and 15-3% of phase 2).
SERUM BILE ACIDS
Compared with saline, total bile acid and cholylglycine IIR and PIR were significantly (p<0-05) higher after all solutions containing bile acids (Table  2) . Considering all the 22 infusions of bile acids together, the peak serum bile acid concentration occurred 33-7 (6.6) minutes before (p<0001) the rise in breath hydrogen. In particular peak serum bile acid concentration preceded the arrival of lactulose in the caecum in 17 study suggests that the subject is probably more complicated than previously thought. Glycochenodeoxycholic acid and GC, the two main forms of primary bile acids present in human bile,'7 when infused in the jejunum of healthy man did not stimulate motility. On the contrary, at a concentration of 15 mmol/l (total amount of 5 mmol) they appeared to decrease jejunal intraluminal pressures and delay SBTT. In contrast with previous animal studies, ' (Fig. 5 ) that decrease in intraluminal pressure activity was delayed with respect to the start of the GCDC infusion. Second, unpublished work in our laboratory investigating the effect of ileal infusion of GCDC on the jejunum and the ileum, showed a pattern of inhibition of jejunal motility similar to the one observed in the present study and a strikingly immediate inhibition in motility in the ileum exposed to the infused GCDC. These observations lead us to the hypothesis that the inhibitory responses recorded in the present study are mediated through bile acid 
